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3UHVWUHVVLQJ LV WKHSURFHVVRI LQWURGXFLQJUHVLGXDOFRPSUHVVLYHVWUHVV]RQHDURXQGDKROH LQRUGHU WRPRYH WKH
PDWHULDO DURXQG WKH KROH LQ UDGLDO GLUHFWLRQ EH\RQG WKH OLPLWV RI HODVWLF GHIRUPDWLRQ 7KLV ]RQH PLQLPL]HV WKH
DGYHUVHHIIHFWVRIF\FOLFWHQVLOHVWUHVVHVDQGUHWDUGVWKHJURZWKRIIDWLJXHFUDFNVRULJLQDWLQJIURPWKHPDWHULDOIORZ





7KH SURFHVV LV TXLFN HDV\ DQG FRVW HIIHFWLYH ZLWKRXW FDXVLQJ FKDQJHV LQ PHWDOOXUJ\ DPRXQW RI PDWHULDO DQG












FUDFN SURSDJDWLRQ GR QRW XVXDOO\ LQFOXGH WKH EHQHILFLDO HIIHFW SURGXFHG E\ FROG ZRUNLQJ $ PDMRU REVWDFOH
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7KHSUHVHQWZRUNLVDLPHGDWRSWLPL]LQJWKHLQWHUKROHGLVWDQFHEHWZHHQWZRKROHVOLPLWLQJWKH GHIRUPDWLRQRIWKH
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6XEVWLWXWLQJIRU WU VV 	 LQ(T
















































































































































































$SSO\LQJ%RXQGDU\&RQGLWLRQV DW RURLUL 3UU3UU     VV 
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YDU\LQJ &' UDWLR IURP WR LQ VWHSVRI7KH UHVXOWVDQGJUDSKVDUHREWDLQHG IRUHDFKFDVH 7KH WULDOVDUH
UHSHDWHGIRUDQGH[SDQVLRQV/LPLWLQJWKHVWUHVVLQWKHFHQWUHRIWKHSODWHWR*3DZKLFKLV\LHOGOLPLW
IRUPLOG VWHHO LQFRPSUHVVLRQ WKHYDOXHVRI&' DUHGHFLGHG IRUHDFKSHUFHQWDJHRIH[SDQVLRQ7KLVSUHYHQWV WKH
SODVWLFGHIRUPDWLRQRIWKHPDWHULDODWWKH FHQWUH RIWKHSODWH7KHHOHPHQWW\SHFKRVHQLVVROLGDQG
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WR DQDO\]H VPDOO YDULDWLRQV LQ WKH VWUHVV SDWWHUQV 7KH <RXQJ¶V 0RGXOXV IRU WKH FKRVHQ PDWHULDO PLOG VWHHO LV
*3DDQGWKH3RLVRQVUDWLRLV7KHORDGVWREHDSSOLHGLQHDFKFDVHDUHIRXQGRXWXVLQJWULDODQGHUURUPHWKRG
/RDGVDUHFKDQJHGIRUHDFKWULDOXQWLOWKHGLVSODFHPHQWRIDQRGHDWWKHHGJHRIWKHKROHFRUUHVSRQGVWRWKHGHVLUHG





















IRUH[SDQVLRQZLWKD&' UDWLRHTXDO WR7KHUHVXOWVDUH IRXQG WREHPDWFKLQJZLWKDQDFFHSWDEOHGHYLDWLRQ
IURP WKH DFWXDO YDOXHV 7KLV MXVWLILHV WKHPRGHOOLQJPHWKRG DGRSWHG LQ WKH SUHYLRXV VWHS WKDW LV XVHG IRU IXUWKHU
DQDO\VLV &RQWDFW FRQGLWLRQV DUH UHTXLUHG WR VLPXODWH WKH LQWHUDFWLRQ EHWZHHQ WKH PDQGUHO DQG WKH VOHHYH DQG
EHWZHHQWKHVOHHYHDQGWKHSODWH




)LJXUH D 9DULDWLRQRIQRUPDOVWUHVVDORQJWKHUDGLDOGLUHFWLRQIRU&' 	H[SDQVLRQ
)LJXUHE9RQ0LVHV6WUHVVFRQWRXUSORWIRU&' XQLWVLQ1VTP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